lachenbruch 5 , rachel spicer 6 , margaret e. staton 7 , dennis w. stevenson 8 , ramona l. walls 8 and jill wegrzyn 9 A wealth of information on plant anatomy and morphology is available in the current and historical literature, and molecular biologists are producing massive amounts of transcriptome and genome data that can be used to gain better insights into the development, evolution, ecology, and physiological function of plant anatomical attributes.
. A simple ontology diagram showing a subset of wood anatomy terms from the Plant Ontology. This diagram illustrates the two most important relationships in the ontology (is_a and part_of) and shows how data annotations are associated with ontology terms. For example, a tracheid (PO:0000301) is_a type of tracheary element (PO:0000290) and all tracheary elements are part_of some xylem tissue (PO:0005352). Using the relationships specified in this ontology, a computer or human could infer that any tracheid is part_of some xylem tissue. Similarly, it can be inferred that a tracheid is a plant cell (PO:0009002), that xylem is a type of plant tissue, and that both are plant structures (PO:0009011). The ontology also facilitates genomics studies through data annotations, such as genes expressed in plant structures represented by terms in the Plant Ontology. For example, px1, a class III peroxidase-encoding gene from Picea abies, is associated to tracheid via its effect on lignin biosynthesis during tracheid development (Marjamaa et al. 2006) . Since a tracheid is part_of xylem, xylem also exhibits the phenotypic qualities of px1. Similarly, PgMYB2, a transcription factor that acts as regulator of lignin and phenylpropanoid metabolism during wood formation in Picea glauca, is associated to the general term xylem, since the experiment did not specify the exact cell type it was expressed in (Bedon et al. 2007) . If a user searches the Plant Ontology for annotations on xylem and its subtypes, both px1 and PgMYB2 will be retrieved. If the homologs of these genes are known for other tree species, a researcher can query the mutant and gene expression data for those species to look for genes regulating wood quality and development.
